Spain is one of the most important centers of diversity for Capsicum annuum peppers, and a plethora of ecotypes can be found throughout the country. These resources represent a valuable genetic pool which must be characterized in depth both morphologically and molecularly. The aim of the present work was to assess phenotypic and genotypic diversity and relationships within some Spanish pepper landraces. A collection of 12 Spanish pepper landraces and 15 foreign controls was characterized with a set of 46 descriptors from International Plant Genetic Resources Institute (IPGRI, now Bioversity International) and genotyped using Genotyping-by-Sequencing (GBS). The studied collection was genetically diverse. The morphological characterization allowed discrimination of the varieties through fruit size, growth habit and others traits. SNP-based phylogenetics clustered together Spanish accessions. Our results provide useful information of several different ecotypes to boost breeding programs.
Introduction
Chile peppers and paprika (Capsicum spp.) are one of the most important vegetables and spices in the world (FAO, 2014) . They are used in a range of dishes and recipes, being C. annuum the most common and diverse species (DeWitt and Bosland, 2009). Spain was for a long time the entrance to a considerable genetic flow from the Americas, which explains the great amount of Spanish varieties and landraces nowadays (Rodríguez- Burruezo et al., 2016) . These resources represent a valuable genetic pool (Lanteri, 2005; Nicolaï, 2012) . In order to optimize their use by breeders, these materials must be characterized in depth both morphologically and molecularly. The combination of these two characterization strategies may produce molecular markers correlated to relevant agronomic traits. New technologies like GBS enable the generation of massive raw data that leads to large sets of SNPs (Single Nucleotide Polymorphism). The aim of the present work was to assess phenotypic and genotypic diversity and relationships within Spanish pepper landraces.
Materials and methods
Plant material consisted on an encompassing collection of 12 C. annuum accessions from different origins within Spain, as well as 15 non-Spanish control accessions that represent the variability of the species (Tab. 1). The collection was initially characterized with a set of 46 IPGRI descriptors (IPGRI, 1995) (Tab. 2), ANOVA and Principal Component Analysis was performed to identify significant differences among accessions. DNA was extracted from one plant per genotype by modified Doyle and Doyle method (1990). Afterwards, Genotyping-by-Sequencing (GBS) methodology described by Elshire et al. (2011) was followed to genotype the whole collection. Consequently SNP- 
Results and discussion
The morphological characterization allowed discrimination of the varieties through principal component analysis (Fig. 2) . Out of the initial 46 IPGRI descriptors, 36 showed significant differences. The first two components explain 27.4% and 10.2% of total variability. Several traits such as fruit shape and size, plant height and growth habit, showed statistical difference for several landraces (data not shown). On the PCA, varieties grouped mainly based on shape. On the basis of the genetic distance matrix a phylogenetic tree was constructed. Landraces of the same origin clustered together (Fig. 3) . Even though there are similarities within certain landraces, the whole collection was found to be phenotypically and genetically diverse, which supports the initial assessment of Spanish pepper landraces as invaluable resources as breeding materials for future European pepper trade.
Conclusion
Our results provide useful information of several different ecotypes to boost breeding 
